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Project  Normal:  genetic  variation  and  gene  expression 

baseline  for  human  PBMC 

•  When  assaying  the  expression  of  thousands  of  transcripts 
using  microarrays,  there  is  a  high  likelihood  of  finding 
differentially  expressed  genes  that  vary  normally  in  the  studied 
tissues. 

•  Before  interpreting  microarray  data,  it  is  necessary  to  define 
the  normal  physiological  variance  in  gene  expression. 

Samples  were  collected  from  75  donors,  healthy,  ethnically 

diverse,  gender  and  age. 

•  Using  cDNA  microarray  we  examined  the  variance  in 
transcript  levels  for  thousands  of  genes  in  normal  human 


PBMC. 
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Project  Normal: 
Normally  Variable 
Genes. 
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Exploring  effect  of  time  on  gene  expression 

in  healthy  controls 


Effect  of  time  on  gene  expression  in  the  control  samples 


PCA  Mapping  of  s4  (84.9%) 


PCA  Mapping  of  s4  (84.9%) 


For  in  vitro  studies,  It  is  critical  to  carry  out 
controls  tests  in  parallel  with  the  treated 
samples  in  order  to  minimize  variances  in 
gene  expression 
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Data  mining  and  feature  selection 

•  Genes  as  diagnostic  markers  for  various 
pathogens. 

•  In  vitro  vs.  in  vivo. 

•  Applications. 


•  Out  of  these  genes  that  were  expressed  below  the 
baseline  levels  in  all  control  samples  and  were 
shown  to  be  highly  expressed  upon  exposure  to 
various  pathogens,  sets  of  genes  were  unique  for 
certain  pathogens  at  early  time  points. 

•  Furthermore,  genes  that  exhibited  high 
expression  levels  in  the  control  samples  and  were 
knocked  out  by  exposures  were  also  identified. 

•  Real  time  PCR  was  carried  out  to  confirm  gene 
expression  patterns  for  some  of  the  genes 


Cluster  analysis  of  expression  patterns  of  genes 
that  exhibit  high  expression  levels  in  the  control 

samples 


Cluster  analysis  of  expression  patterns  of  genes  that  had 
low  expression  levels  in  the  control  samples 
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Real  time  PCR  for 
some  of  the  genes 
that  were  expressed 
below  background 
levels  in  the 
control  samples 
and  showed  high 
expression  upon 
exposure  to  one 
pathogen 
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•  Identify  genes  that  exhibited  on-off 
expression. 

•  Identify  signature  genes  for  some 

pathogens.  To  be  continued.... 


In  vitro  vs.  in  vivo ? 
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o Problem:  Biothreat  exposures  are  rare  in  humans;  replicating 
many  of  these  in  animals  is  not  readily  possible  /  practical. 

O  Solution:  Apply  predictive  modeling  for  in  vitro  exposures  to 
accurately  identify  in  vivo  gene  patterns. 


Global  gene  expression  profiles  show  a  pro¬ 
gression  of  SEB  2°  and  3°  effects  w/  time 


Applying  predictive  modeling  in  vitro 
to  8  biothreats  successfully  selected 
sets  of  genes  to  identify  SEB  in  vivo 


•  Using  In  vitro  microarray  gene  expression 
profiles,  we  can  predict  in  vivo  exposures 
using  predictive  modeling  and  cross  validation 
algorithms. 


APPLICATIONS 


NANOGEN  PLATFORM 


Nanochip 

Cartridge 


Electronic  Microarray 


Single  test  site 


SBIR  SOLICITATIONS 

“Common  illnesses  databases” 

Example:  400  genes  /  slide  (Sept  03) 


Can  already  carry  out  the  complete  analysis  for 
300  slides  simultaneously. 


Hand  held  devices  for  rapid 
diagnostics  (Sept  2002) 

Example:  10,000  genes  analyzed  within 
a  few  hours.  Needs  more  development. 
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•  The  ability  to  identify  specific  gene  patterns 
early  on  can  provide  appropriate  strategies  for 
treatment  that  would  lead  to  prevention  or 
amelioration  of  the  disease  progression. 

•  For  some  agents  ( B .  Anthracis ),  24  hrs  is  a 
robust  response,  we  need  to  get  to  much  earlier 
responses. 


In  vivo  gene  expression  patterns  in  PBMC 
upon  exposure  to  B.  Anthracis 
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